Competition in vivo between a cytopathic variant and a wild-type duck hepatitis B virus.
Several examples of human hepatitis B virus strains with enhanced replication in vitro have been described. To understand whether this characteristic could be a cause of liver disease, we have studied a variant of the closely related duck hepatitis B virus (DHBV) that had enhanced levels of cccDNA accumulation, previously shown to be cytopathic in vitro, as a model for the pathogenesis of analogous viruses in humans. In vivo liver damage caused by this variant (G133E) occurred only during the first 2 weeks p.i., after which time cccDNA levels and liver histology returned to near normal despite continued virus replication. To determine whether recovery was due to the emergence of noncytopathic revertant, we tested whether wild-type virus would have a selective advantage in competition with the cytopathic mutant in a fully infected liver. In a mixed infection of ducklings with G133E and a small amount of wild-type virus, the wild-type virus was detected as the predominant genotype after recovery of normal liver histology. Two candidate revertant viral genomes were cloned directly from the serum virus of G133E-infected birds after recovery and tested for (i) control of cccDNA levels in primary hepatocyte cultures and (ii) their ability to compete with wild-type virus in a mixed infection. At least one noncytopathic revertant was identified by these two criteria. The results support the conclusion that the recovery from liver damage in G133E-infected ducklings was due to the emergence of spontaneous noncytopathic revertants rather than to host suppression of virus cytotoxicity. The results indicate that acute liver injury may result from infection with a cytopathic hepadnavirus but that such viruses may be rapidly replaced by noncytopathic variants during persistent infection.